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Breast Density and Cancer

The decrease in the radio-opaqu
density of mammograms by 6.1% i
healthy, lean (body mass index <23
women, 30-65 years of age, who we
fed a low-fat diet for 2 yeargl) suggests

mammary parenchymal metabolisn
However, it is unclear whether thes

ual woman in the detection of breas
cancer.

In the Dom study of 23311 post
menopausal Dutch women, which inve
tigated the radiologic aspects of brea
structure, de Waar@®) concluded that,
from puberty on, breast abnormalitie
increase unless counteracted by pre
nancy and that dysplasia in women wit
a pregnancy after 35 years of age i
volved luteal insufficiency. Further-
more, de Waard et a3) reported that a
family history of breast cancer increase
the positivity rate of mammary screen
ing (relative risk [RR] = 2.2 positive/
negative).

While the accuracy of screening va
ies among studies, it should be note
that 1) only 15% of the volume of
breasts of premenopausal women ca
sists of epidermal cells, 2) mammar
dysplasia is not associated with estrog
receptor concentratiof#), and 3) breast
cancer develops in a large number
women who do not have radiologic ab
normalities(5).

While mammary dysplasia is modi
fied by fat intake(6), exercise(7), and
diet(1),itis unclear how changes durin
pregnancy reverse adverse changes
mammary parenchyma.

Because the expression of estrog
receptors and mammary mitotic cyclin
are established at puber{g,9), devel-

cer is associated with birth weigkt0)
and adult height(11), it is significant

that environmental factors modulateby 6.05 (95% confidence intervak

findings are applicable to the individ-

opment of growth patterns of mammar
tissue prior to puberty may ‘“set” the
future risk. Since the risk of breast can-

that 1) a low birth weight (<3000 Q) in-

life (12), 2) perinatal characteristics an

- graphic patterng13), and 3) daughters
— born after an eclampsia/preeclamps
pregnancy have a lower risk of brea

of fetal growth patterns. If cancer deve
ops as a failure of the host organs
exercise growth control, mammary dy
Ieplasia should be associated with grow
n factor production(15).
3)  While increasing density in breast pe
erenchyma from none to more than 73
of the area in patients increases the R

N.2.82-12.97)(5), a large proportion of
ewomen with screening-detected bres
cancers may experience no benefit frg
sttreatment because their disease m

- left undetected16,17).
S-  With the more rapid tumor growth in
stwomen under 35 years with stage
node-positive disease (approximate
s11% of breast cancer casef)8), it
gwould be of interest to determine th
hincrease in mammary dysplasia ar
n-growth factor profile in such selecte
patients. Furthermore, in premenc
pausal, healthy women requesting a 1
dductive mastectomy, measurement
- the mitotic index and mammary parer
chymal and serum growth factor profile
could give leads to the relation of brea
- density and growth rate, especially ina
xdmuch as reductive mastectomy may d
crease the risk of breast cangés).
n- Moadification of the lifestyle of post-
y menopausal women may alleviate breg
ercancer, but prevention may involv
modification of fetal dysfunctions anc
oftheir modulation during puberty. Muck
- needs to be done in the study of brea
density, since 50% of women who de
- velop this disease will continue to di
from it despite the use of mammogra
g phy.
in
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Re: Risk Factors for Lung
Cancer and for Intervention
Effects in CARET, the
Beta-Carotene and Retinol
Efficacy Trial

The Alpha-Tocopherol, Beta
Carotene Cancer Prevention (ATBC
Study (1) and the Beta-Carotene an
Retinol Efficacy Trial (CARET)(2)
showed an excess of lung cancer
supplemented individuals at high risk ¢
developing this complication (e.qg.
smokers). From a reanalysis of the
data, Omenn et al(2) concluded that
these subjects should be discourag
from taking B-carotene; however, in
their recommendation, they did not ac
dress the issue of alcohol consumptio
Similarly, in a comment on their ATBC
Study, Rautalahti et a[3) mention six

tion, but they do not include alcohol as
possible contributory factor. It should b
pointed out, however, that alcohol ha
been reported to increagg-carotene
levels in men(4), women(5), nonhuman
primates(6), and rats(7); this increase
in B-carotene levels may be of relevan
because of a possible dose effect for t
above noted complication. Furthermor
in the nonhuman primates, there was &
socited hepatotoxicity, including strik
ing ultrastructural lesions and an in
crease in circulating transaminasgy.

Since heavy smokers are commonly al
drinkers, we questione() whether the
complication could have been exace
bated by ethanol and, specifically
whether the excess of lung cancer mig
have occurred predominantly, or eve
exclusively, in those smokers who wer
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(18) Schmidt RT, Tsanagaris TN, Cheek JH

lemkjaer L, Blot WJ, Fraumeni JF Jr, et al.

pothesis was verified in a reanalysis
oithe ATBC Study(9); this reanalysis re-
vealed the complication to be associat

of Omenn et al(2) also showed a sta
n

8: ) :
the nondrinkers and persons consumi

with a less consistent dose—response
fect. Furthermore, in both of these clin
cal and experimental studies, a simil
“ preparation ofp-carotene was appar

into beadlets. These beadlets were fou

between ethanol anfl-caroteng(7,10),
with exacerbation of the ultrastructure
changes in the mitochondria, the asso
ated release of mitochondrial enzym
into the circulation, and the proliferatio
of the smooth endoplasmic reticulun
The beadlets contain various additive
but the compound responsible for th
) toxicity has not yet been identified.
d  Another postulated mechanism fc
toxicity is the oxidative attack of3-
iNcarotene by heavy smokingl1). It is
f interesting that ethanol is also known t
» cause significant oxidative stre$$2),
irincriminated in many adverse effect

eturthermore, in CARET, retinol was ad
ministered at the same tin{&,9), and it

I-may also have contributed to the toxi

Nity, since studies in rat& 3) and humans
(14) revealed that the combination @
ethanol and vitamin A results in hepatc

possible explanations for the complica-toxicity not seen with the same dosag

aof either compound alone.
€  Contrasting with the findings of the
AISATBC Studies(1) and CARET (2), a
study by Henneken et a{15) found no
comparable complications. Howeve
Henneken et al. used a lower dose an
L€different B-carotene preparation. More
heyver, no alcohol consumption data we
€.,given, but there was a much lower inc
\Sdence of smokers and, hence, presu
ably of drinkers. Obviously, furthe
- analysis is needed, but it is now appr
priate, whenever supplementation ff
SQarotene is being considered, to warn
the possible hazards from concomita
I-drinking of substantial amounts of alcg
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also drinkers. Subsequently, this hy

with alcohol drinking. Actually, the data

tistically significant difference betweer

substantial amounts of alcohol, albei

ently used, i.e.p-carotene incorporatec

to augment the hepatotoxic interactior

including promotion of carcinogenesis
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Response

We welcome the suggestions fror
Drs. Leo and Lieber about potential ex
planations for the adverse effects ¢
beta-carotene in the ATBC Study an
CARET. These studieél,2) of known
dosages in humans found more than o
excess lung cancer per 1000 persons

framework of the U.S. Environmenta
Protection Agency and the Food an
Drug Administration (FDA), this inci-
dence is the equivalent of almost 70 0C
per million exposed over a presume
70-year lifetime. Thus, the FDA, the Na
tional Toxicology Program of the Na
tional Institute of Environmental Health
Sciences—National Institutes of Healt
and the International Agency for Re

Organization are all considering the ev
dence for carcinogenicity of this chemi
cal agent.

The self-reported levels of alcohg
intake in Finland and in the Unitec
States associated with high@rcaro-
tene- or B-carotene-plus-retinol-relatec
lung cancer risk in the active treatmer
arms of these trial6l,2) are much lower
than the levels studied by Leo and Lie

posed per year; in the usual regulato yt

search on Cancer of the World Health(not statistically significant), in the ac
-tive arm there was a statistically signifi-

participants was a known alcoholic; pre
vious liver disease was a criterion fo
" exclusion in CARET. We have reporte
. that there was no detectable increase

serum aspartate aminotransferase (AS

and only a modest, nonprogressive i
, crease in alkaline phosphatase levels
the active arm. We further report nov
pants in whom AST and alkaline phos
n phatase levels were routinely monitore
_serum concentrations of AST (but ng

D

ndvhereas in the active arm there were f
sStatistically significant associations be
nfween serum concentrations of these €
| zymes and alcohol intake (Table 1). Th
gconcentrations of these enzymes we

low relative to those reflective of liver
pdamage; only about 1% of measure
dconcentrations of AST and alkaling
- phosphatase exceeded 100 IU/L or 1

IU/L, respectively. Furthermore, while

in the placebo arm there was a sugge
1,tion of increased serur-carotene con-
- centration with increased alcohol intak

- cant inverse association between alcoh
intake and serun@-carotene concentra
| tion. We long ago inquired of Hoff-
mann-La Roche (Nutley, NJ) about ag
ditives and impurities in th@-carotene
] beadlets and commissioned an indepe
ntdent toxicologic review by Dr. David
Kalman of the University of Washing-
-ton Department of Environmental Healtt

ber (3) and otherg4). None of our trial

that, in the subset of CARET partici-

faIkaIine phosphatase) in the placebo arm
qwere statistically significantly associr
ated with self-reported alcohol intake,

We certainly affirm the recommenda
r tion by Leo and Lieber that “substantia
d alcohol intake should be strongly dis
irouraged, in accord with Healthy Peop
T2000 recommendations from the U.
n-Public Health Servicéb).

n
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Table 1. Means and 95% confidence intervals for serum concentrations of aspartate aminotransferase (AST), alkaline phospltatzetems by
reported alcohol intake at the first assessment of dietary intake in participants in the Beta-Carotene and Retinol Efficacy Trial (CARET) wit|
postrandomization measurements of these analytes

98109.

AST, IU/LT Alkaline phosphatase, IU/LT B-Carotene, ng/mL*T
Alcohol intake* Active Placebo Active Placebo Active Placebg
Nondrinkers 22.9 22.7 94.8 91.2 2730 188
(21.5-24.3) (21.7-23.6) (91.4-98.2) (87.6-94.9) (2510-2950) (170—
Drinkers, below median of alcohol intake 24.6 22.8 93.5 91.3 2770 23]
(23.0-26.2) (20.4-25.1) (89.0-97.9) (86.4-96.2) (2490-3060) (156—
Drinkers, third quartile of alcohol intake 24.6 23.6 93.8 85.1 2430 240
(23.3-25.9) (22.4-24.8) (90.5-97.1) (80.8-89.4) (2210-2650) 172
Drinkers, fourth quartile of alcohol intake 24.7 28.0 91.1 84.9 2410 204
(23.5-25.9) (24.6-31.4) (86.5-95.7) (80.3-89.5) (2170-2650) (159
Correlation P value) .06 .18 -.04 -.07 -.13 -.02
(.12) (.0001) (.26) (.16) (.0002) (.74)

Journal of the National Cancer Institute, Vol

*In the whole CARET population, 33% of men and 39% of women reported no alcohol intake. Percentiles of alcohol intake for men are median
and 75th percentile 18.7 g/day; for women, they are median 1.2 g/day and 75th percentile 11.1 g/day. An alcoholic drink contains approximately 15
tUnless otherwise specified, values in columasmeans (95% confidence intervals).

. 89, No. 22, November 19, 1997

Balmes J, Cullen MR, Glass A, et al. Ris
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Re: Saturated Fat Intake and
Lung Cancer Risk Among
Nonsmoking Women in
Missouri

Several(1-8),but not all(9-12),epi-
demiologic studies indicate that con
sumption of fat-rich diets increases ris
of lung cancer. In 1993, we reporte

rated fat and total calories makes it di
ficult to assess the effect of saturated f
independent of its association with e
ergy. In our original analysig13), we
entered both saturated fat and total ca
ries as categorical variables in a stande
multivariate model, since the nutrient re
sidual method did not appear to offe
- any advantage. As othe($4—16)have
k noted, the linear nutrient residual mod
d is equivalent to the linear standard mu

f- terpretable, representing the effect

atchanging the percentage of fat (or sa

n-rated fat) in the diet while keeping total
energy intake constant.

0- Despite years of discussion about e

2- only two observational studies of dieta
2l fat and lung cance(12,13) used any
method of energy adjustment. In pa
elthis circumstance reflects the fact th
l-poth the rationale and the appropria

Yy

of
u_

n-
rérgy adjustment methods, we noted that

srtivariate model. Furthermore, residua
a do not convey an intuitive sense of nt

(13) a pronounced association betwes
dietary fat and lung cancer risk. In

ISmethod of energy adjustment remain
1= controversia(19,20).In summary, com-

large, population-based, case—contr
study of nonsmoking Missouri women
risk of lung cancer increased across i
creasing levels of saturated fat intak
The odds ratio (OR) was more than si
fold greater for the highest quintile o
consumption compared with the lowe
quintile. We have since found that th
ORs vary substantially according to th
method of energy adjustment. In thi
correspondence, we report ORs bas
on two regression models other than tk
one used in the original analysis. Th
significantly elevated risk associate
with saturated fat intake was not elimi
nated under these two models; howeve

olrient intake, such as grams or calori¢
, of saturated fat consumed. At the tim
n-we did not appreciate that the equiv

-the nutrient intake data were categ
f rized, a standard practice in epidemi
stlogic studies.

e As Brown et al.(17) and otherg18)
enoted, when estimating the effect of in
s creasing intake from dietary fat while
elteeping total energy intake consta
neg(substitution effect), the standard mult
evariate model exaggerates the true var
dtion in fat intake when data are modele
- as quantile-categorical variables. B
arcause the variability of the nutrient re

e.lence of the two methods ended when

=Sputer simulationg17) and two analytic
©:studies of dietary fat and cancer ris
A-(13,21) now provide evidence that ris
estimates and subsequent conclusi
“can be profoundly influenced by th
P"method of energy adjustment.
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Table 1. Odds ratios (with 95% confidence intervals) of lung cancer among nonsmoking Missouri women according to quintiles of saturated fat intake:
effect of energy adjustment method
Quintile of saturated fat calories

Energy adjustment method* 1 2 3 4 5 P for trend

Standard multivariatet 1.0t 1.66 1.82 2.89 6.27 <.0001
(0.94-2.93) (0.97-3.44) (1.38-6.07) (2.68-14.6)

No. of case subjects/No. of control subjects 67/204 78/205 88/206 81/202 115/204

Nutrient residual§ 1.0% 1.46 1.72 1.95 1.78 .02
(0.86-2.51) (1.01-2.92) (1.16-3.30) (1.04-3.04)

No. of case subjects/No. of control subjects 57/204 64/204 87/205 110/204 111/204

Multivariate nutrient density 1.0t 1.86 1.63 2.24 2.38 .003
(1.09-3.18) (0.92-2.89) (1.31-3.85) (1.35-4.17)

No. of case subjects/No. of control subjects 52/204 92/204 60/205 107/204 119/204

*All three methods include as confounders age (continuous), smoking history (never smoBefbrmer smoker= 1), previous lung disease (ne 0; yes
= 1), interview type (direct= 0; proxy = 1), and intakes of total calories, citrus fruits and juice, and beans and peas (quintiles).
tIndependent variables include calories from saturated fat and total calories as categorical variables. Results originally reportéB)n 1993

tReference category.

8Independent variables include residual calories as a categorical variable. Residual ealobserved saturated fat kcal — (estimated saturated fat kcal).
a linear model, estimated saturated fat keale + 3 total kcal. The indicator variables are derived from the continuous residual values.
lIndependent variables include proportion of total calories from saturated fat and total calories as categorical variables.
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 Re: Correlating Nutrition to
Recent Cancer Mortality
ootatistics

on-

Wynder and Cohelfl) attribute the

declining mortality from breast, pros
tate, and colon cancer®) as well as
er from cardiovasular diseag8) to the re-

duction of total fat intake in the U.S
“population in recent decades. The a
| thors are fully aware of the differentia
h-effect of saturated, polyunsaturated, a
- monounsaturated fat on physiologic p
~ rameters and human disease risk—
fact, they have been major scientifi
contributors in this area. From the pe
spective of the U.S. population, it ma
make little difference to focus on tota
rather than saturated fat, although e
dence incriminating saturated fat i
strong for prostate cancer but weaker f
cardiovascular disease and colorec
cancer and weaker still for breast cance
The dominance, however, of the Englis

the world scene has adversely affect
the attitudes toward total fat intake in th
Mediterranean countries in which mo
of the total fat is monounsaturated and
in the form of olive oil (4). There is
strong evidence that consumption of o
ive oil may convey substantial proteg

language scientific and general press|in

and several studies have indicated thg
Q‘may also provide some protectiq
" against breast canc€6) and possibly
. other forms of cance(7) and even
against osteoporosi®). Mediterranean
countries have lower rates of occurren
of these diseases and conditions in co
parison to the United States, eve
4 though total fat intake has been as hi

The overall evidence points to a bene

Although the data may not be stron
enough to dictate substitution of oliv
oil for other types of lipids in popula
d tions who do not traditionally consum
L1t they strongly suggest that the Med
. terranean populations should not risk ¢

etary habits.
Dietary guidelines have been wide
_perceived as indicating that total fat ir
take should be reduced. “Total fat
however, is not a very useful term, b
cause fats and oils are distinct categor
in the broad group of lipids. It should b
made clear that the evidence for tl
negative effects of dietary fat, such as
is, does not apply to monounsaturat
triglycerides that dominate olive oil.

N
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Response

Drs. Trichopoulou and Lagiou mak
a valid and interesting point. Our focu
on secular changes in total fat consum
tion as a possible cause of the recen
observed decrease in U.S. cancer m
tality rates actually refers to a populs
tion (North America) in which olive oil
plays a relatively minor role in the diet
Clearly, a unique feature of the Medite
ranean diet is its reliance on olive oi
and there is mounting epidemiologi
and experimental evidence that olive @
may provide some reduction in the ris
of a variety of chronic diseases inclug
ing heart disease, cancer, diabetes, &
perhaps osteoporosis. It should be note
however, that there are other comp

also confer protection, such as high co
sumption of tomatoes, grains, nuts, fru
and yogurt, as well as a lower consum

rendering it difficult to single out the
effects of olive oil per se. Nonetheles
Drs. Trichopoulou and Lagiou are cof
rect in pointing out that our emphasis g
secular changes in total fat consumptic

in U.S. cancer mortality rates may not b
generalizable to other countries, partic
larly those such as Greece and Spain
which olive oil plays a central role in the
diet.
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nents of the Mediterranean diet that ma

tion of animal fats and vegetable oils

as the possible cause of the recent drop

Re: Relationship Between

Lifetime Ovulatory Cycles and
" Overexpression of Mutant p53

in Epithelial Ovarian Cancer

S

Schildkraut et al.(1) recently re-
ported an association between numb
of lifetime ovulatory cycles and the risk

° of p53-overexpressed invasive epitheli

Ptancer. From the data they presented
Neonclude exactly the opposite: p53
Olpositive and p53-negative cancers a
"equally associated with ovulation

- being age at diagnosis, which was ¢
“average some 3 years greater for t
' p53-positive case subjects. The stu
c participants were all less than 55 yea
ot age at diagnosis/interview; the majo
ity were premenopausal or perimen

k

i Bausal. Schildkraut et al. estimated tf
N e

=dnumber of lifetime ovulatory cycles
~from a linear combination of five fac-
tors: age at most recent menstrual peri
y N "

n_( index age”), age at menarche, and tg
t tal durations of pregnancies, breastfee
O’_ing, and oral contraceptive use. None
the last four mentioned factors differe
" significantly between the p53-positiv
3 and p53-negative case subjec® E
.71, .14, .06, and 0.23, respectivéh)].
nComparing p53-positive an(_d p53
ynhegative cancers, the decreasing oc
opatio trends with increasing month

O

epregnant were very clogd), consistent
u-in magnitude with the protective trend
iseen for parity in many other studie
» (2,3). Similarly, p53-positive and p53-
negative cancers had virtually identic
odds ratio trends with duration of ora
contraceptive usél), again of the same
magnitude as seen elsewhé¢pe3). Age
at menarche and duration of breastfee
ing contributed very little to the varia
tion in number of ovulatory cycleél).
Thus, only index age is responsible fc
the purported difference in risk accorg
ing to lifetime ovulatory cycles.
Furthermore, the authors’ adjustme
Y for continuous age terms need not r
move the age effect present in the cz
egories of lifetime ovulatory cycles. |
is straightforward to show that, eve
with adjustment for age as a continuo
term, age at diagnosis can complete

S ovarian cancer, but not of p53-negative

account for the pattern of odds ratios

kraut et al.

plastic DNA damagd4)—is attractive,
the data of Schildkraut et al. provid

aldamage occurring during neoplastic p
{n addition to older age at diagnosi
' p53-positive tumors are more likely t

renegative tumorsR<10°) and of distant

r]nosis @ = .0002) (1). These well-

h 53-positive cancers are those dia
jrs\rlzlosed later in the neoplastic proce
" lated. Therefore, the results dwt pro-
P"vide evidence for p53-specific caus
"®mechanisms in the pathogenesis of ov
ian cancer.

Finally, Schildkraut et al(1) state

~and lactation all convey their protectiv
deffects only through anovulation. How
ofever, the number of analyzed case s
djects (n = 197) provided insufficient
€ study power to make this conclusio
Ovulation may be involved in the dis

- mechanism(7). Simply put, the reduc-
dgon in risk with parity [odds ratio=
S 0.83 for each successive pregnairi2)j]
is just too strong compared with th
s fraction of ovulatory years prevented,
smost 5% per pregnancy (i.e., odds ra
= 0.95); these odds ratios are statis
al cally incompatible [two-sided Wald tes
| P<10°®, using the data summarized &
Whittemore et al.(2)] and remain so
even accounting for latend§g,9). How
d*incessant” ovulation is actually in-
volved in ovarian cancer pathogene
remains a very interesting question, ce
prtainly beyond the idea of ovulator
-wound repair and accompanying cell
lar proliferation.
nt
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n (1) Schildkraut JM, Bastos E, Berchuk A. Relg

IS tionship between lifetime ovulatory cycles an
Iy overexpression of mutant p53 in epitheli

lifetime ovulatory cycles seen by Schilg
While the suggested biologic ratig

nale—that p53 overexpression indicates
ovulatory proliferation-induced, prenec

erevidence to the contrary, that p53 ove
expression more likely results fror

liferation of the tumors. They show tha

be of poorer differentiation than p53

. .| _rather than local-regional stage at dia
related risk factors, the sole exception 9 9

known featureg4-6) thus indicate that

Odhat pregnancy, oral contraceptive us

ease process, but it cannot be the enti
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-

-
5S,

hen more genetic errors have accumu-
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Response

In our recent article(1), we con-
cluded that exposure to a high number
ovulatory cycles was associated with &
increased risk of developing ovaria
cancers that overexpress p53. Althou
the data that we presented were adjus
for various potential confounders, in

the variation in ovulatory exposure ma
be explained by age. Dr. Risch also su
gests that the relationship between a
and p53-positive ovarian cancer is e
plained by the association between la
stage ovarian cancer and p53 overe
pression and is a result of tumor progre
sion.

Because of the issues raised by O
Risch, we conducted a paired-matche

(2) Whittemore AS, Harris R, Itnyre J. Character-
istics relating to ovarian cancer risk: collabo-
rative analysis of 12 US case—control studies.
1. Invasive epithelial ovarian cancers in white

ovarian cancer. Am J Epidemiol 1994;140:

(8) Key TJ, Pike MC. The dose—effect relation-

plaining and predicting endometrial cancer

cluding age, Dr. Risch suggests that allbasis for the association between pt

basis of “exact” age and Surveillanc

p. registry* in a ratio of 4:1 to achieve

age matches for all 105 p53-positiv
ovarian cancer patients. Odds ratios f
1 medium

1:
tory cycle exposure were 4.9 (95% co

fidence interval [Cl] = 1.4-17.6) and
r-15.8 (95% Cl= 3.8-66.0), respectively
3'4Thus, these results, matched by age a

controlling for menopausal status an
e_Nulliparity, are consistent with those g
- our original article and strengthen ou
olconclusion concerning the relationshi
between ovulatory cycle exposure an
ovarian cancer.

We also compared the p53-positiv
ovarian cancer patients with control sul
jects, according to stage, and found
Nrelationship between ovulation and cas
control status, regardless of stage. F
women diagnosed with local or regione

©

J

?status, and nulliparity, adjusted odds r

- tios for medium (versus low) and higk
(versus low) ovulatory cycle exposur
were 3.2 (95% Cl= 0.4-27.2) and 6.5
(95% CI =

¢ women with advanced disease, adjust
odds ratios were 6.7 (95% C+ 1.1-
42.2) and 13.8 (95% C¥ 2.0-95.5) for
medium (versus low) and high (versu

Another plausible interpretation of th
ofassociation between p53 mutations a

nhave a more aggressive behavior b
ghcause of their p53 status and are the
etbre more likely to be detected at an ac
- vanced stage. However, the biolog

y and advanced stage ovarian cancer |
g-nhot been established, and caution my
gde taken when interpreting this relation
X-ship, since precursor lesions for ovaria
tecancer remain undefined.
X- Although these additional analyse
s-strengthen our original conclusion cor

cerning ovulation and the risk of devel
r.oping ovarian cancer, a larger study th
djs also representative of older, pos

case—control analysis applying a conc

Journal of the National Cancer Institute, Vo

0:tional logistic regression model. Contrdl is needed to confirm our current fing
subjects were matched to the p53-ings and to achieve a better understal
positive ovarian cancer patients on theing of the pathogenic processes leadi
Epidemiology, and End Results (SEER)
sufficient statistical power. Because of

the excess number of available control
subjects, we were able to achieve exact

(Versus |0W) OVUIatory CyCI (1) Schildkraut JM, Bastos E, Berchuk A. Relg
exposure and high (versus low) ovula-

disease, controlling for age, menopausa

0.6-71.0), respectively. For

low) ovulatory exposure, respectively.

anadvanced stage is that ovarian cance

, to this disease.
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= Re: Carcinogenicity of the

Drinking Water Mutagen
3-Chloro-4-(dichloromethyl)-
ed5_hydroxy-2(5H)-furanone in
the Rat

7]

Komulainen et al.(1) recently re-
e ported dose-dependent tumor inciden
ndn seven distinct tissues of male and f
rmale Wistar rats that had consum
edrinking water containing 3-chloro-4
efdichloromethyl)-5-hydroxy-2(H)-
i-furanone (MX). They suggested cal
ctiously that MX should be studied as
»XIandidate risk factor to explain a “pos
nasible association between consumpti
sof chlorinated drinking water and car

incally that their findings “cannot be ex

trapolated to humans.” However, i
stheir accompanying editorial, Melnic
-et al. (2) proceeded with just such a
- extrapolation. They estimated potent
atcancer risks to humans from MX i
t-drinking water and compared these ris

-cer in humans,” but they noted specifi

nd-

es
fit
n-
ts
2se
nd

i-menopausal women with ovarian canc

I. 89, No. 22, November 19, 1997

eiwith those from two other disinfec
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tion products (i.e., bromodichloror nicity of drinking water, as pioneered by (10) Suzuki N, Nakanishi J. The determination of
methane and chloroform). They ac- the Finnish researche($3—15),may be S”‘t)h”? g‘#tjge”'ZEC?'OVO““(F"%“,'OQO‘
knowledged that their estimates werea promising approach. In the meantime, Inr:ge m?'a)ter ke Jrg;);n(c)he“r;i';%';;r'g 105031
dependent on a number of assumptionsve suggest that comments on the public  3g7_g5 ’
about the validity of extrapolating from health implications of the challenging (11) Huixan Z, Xu X, Zhang J, Zhen Z. The
laboratory animals to humans, but al-results reported by Komulainen et él) determination of strong mutagen MX [3-
though they state that “there is no in- should be tempered by caveats that re- ?hI0r04-(dI'Ch(ljo'm?ethyl);s-hydrcor:('y-zef:)h
formation that would indicate that theseflect the considerable gaps in current mu:ir;r’]r;]enggg(')r_'gz‘fg_zg'” na. Lhe
?‘SS_Ump“O_nS are inappropriate,” thereknowledge. (12) Smeds A, Vartiainen T, Maki-Paakanen J,
is little evidence that theyare appro- Kronberg L. Concentrations of Ames muta-
priate. Multisite carcinogenicity of pu- THomAs C. ERREN genic chlorohydroxyfuranones and related
tative carcinogens is not exceptional ANDREAS PINGER iomlf’m‘l”fggi?”;i”l“c')‘égg gwater- Environ Sci
i MICHAEL JACOBSEN echno 131:1033-9.
(3’4)’ and we note that that t_here IS (13) Koivusalo M, Jaakkola JJ, Vartiainen T,
no generally accepted explanation asto CLAUS PIEKARSKI Hakulinen T, Karjalainen S, Pukkala E, et al.
why the tumors in rats occur at differr References Drinking water mutagenicity and gastrointes-
ent sites. Perhaps MX affects p53 or (1) Komulainen H, Kosma VM, Vaittinen SL tinal a_nd u_rinary tract cancers: an ecological
converts different proto-oncogenes to Vartiainen T K’aliste-Korhor;en E Lotjone’n Zﬂéég Fénland. Am J Public Health 1994
activated oncogenes. At present, ho N- s, et al. Carcinogenicity of the drinking wa; (14 Koivusalo M, Vartiainen T, Hakulinen T,
ever, these speculations are unveri-  ter mutagen 3-chloro-4-(dichloromethyl)-5 Pukkala E, Jaakkola JJ. Drinking water
fied. hydroxy-2(3H)-furanone in the rat. J Natl mutagenicity and leukemia, lymphomas,
In any case, it would have been help- ® Carlmellf(lnst 1997;89:848-56. i and cancers of the liver, pancreas, and soft tis-
; ; 2) Melnick RL, Boorman GA, Dellarco V. Wa- sue. Arch Environ Health 1995;50:269—
TUI if Melnick et al. had reported not ter chlorination, 3-chloro-4-(dichloromethyl)- 76.
Just '_{he upper _bOUhdS (presumably 9506 5-hydroxy-2(3+)-furanone (MX), and poten- (15) Koivusalo M, Pukkala E,Vartiainen T, Jaak-
confidence limits) for the MX and other tial cancer risk [editorial]. J Natl Cancer Ins kola J3, Hakulinen T. Drinking water chlori-
disinfection products’ unit cancer risks 1997;89:832-3. _ nation and cancer—a historical cohort study
but also the corresponding point esti- (3) Gold LS, Slone TH, Manley NB, Bernstein in Finland. Cancer Causes Control 1997;8:
mates and their standard errors. Such L T2r9etorgans in chronic bioassays of 533 - 192200,
: ’ chemical carcinogens. Environ Health Pef-
reporting would have enabled the read-  gpect 1991:93: 233-46.
ers to derive point estimates of MX (4) Gold LS, Slone TH, Stern BR, Bernstein L Notes
potencies (i.e., the ratios of the esti-  Comparison of target organs of carcino-
mated exposure-specific risks) and their ~ 9emelty for mutageme and nonmuta; - Ediors note:Drs. Komulainer(2) and Melnick
95% confidence limits. Those limits|, 25 100 ' (D) (:feIC“”ed tofcom:]e”t- ol
: T Affiliations of authors:University of Cologne,
and any upper bound pOtenCy estlmaUes(5) Hemming J, Holmbom B, Reunanen M, Kron- Institute and Policlinic for Occuptgtional angd So-
based on them, are certainly of inter- berg L. Determination of the strong muta- ciai Medicine, Germany.
est, but they are not the same as the gen 3-chloro-4-(dichloromethyl)-5-hydroxy- Corresponaence toThomas C. Erren, Ph.D.
ratios of the upper-bound unit cancer E(5H,)'f“ra?°”e (':”hCh'O””ﬁ‘ed ng'g”fg)aszd Institut und Poliklinik fir Arbeits- und Sozial-
. . . . umic walters. emosphere ;1o0 — i H & “
risks that were quoted in the editorial 56 P geldlz'n dgf %”'Vggz't?ﬁi“ Kgln,hJ?s%ph-
: f ' telzmann-Str. 9, 50924° Lindenthal), Ger-
(2). The latter could be seriously mis- () Horth H. Fielding M, Gibson T, James HA, many. E-mail: tim_erren@unifkoeln_de )
leading. Ross H. Identification of mutagens in drink
To date, MX has been detected in ing water. Technical report PRD 2038-M
drinking water in Finland5), the U.K. UK. Swindon: Water Research Centre, 1989.
9 d5) . (7) Backlund P, Wondergem E, Voogd K, de Re: Benzene and the
(6), The Netherlandq7), the United o )
| Jong A. Mutagenic activity and presence of Dose-ReIated InC|dence Of
Stateq8), Canadd9), Japarn(10), China the strong mutagen 3-chloro-4-(dichloro- : :
(11), and Russia(12). It seems likely methyl)-5-hydroxy-2-(5f)-furanone (Mx) in | Hematologic Neoplasms in
that MX may be found in any country chlorinated raw and drinking water in The China
where raw water rich in humic material Netherlands. Sci Total Environ 1989; 84:
is chlorinated. P " idemi 273-82.
IS C Orm? eda. ros'pec .IVe. epiaemio- (8) Meier JR, Knohl RB, Coleman WE, Ring- . .
logic studies could, in principle, deter- hand HP, Munch JW, Kaylor WH, et al. A recent study(1) of workers in Chi-
mine whether associations exist between  Studies on the potent bacterial mutagen, 3-nese factories clearly demonstrated t
measured MX concentrations in drink- chloro-4-(dichloromethyl)-5-hydroxy-2- exposure to benzene at even low cg
ing water and cancer incidence in hy-  (5H)-furanone: aqueous stability, XAD re; cantrations was associated with an &
But such studies are likely to covery and analytical determination in drink: reciable hazard of blood dyscrasia. Be-
manfs' y ing water and in chlorinated humic acig P ) . Y R
require decades of research befor@T inter-  solutions [published erratum appears in Mu- cause gasolmg in some co_untrles ce
pretable results would become available.  tat Res 1988;204:723]. Mutat Res 1987;189: tains benzene in concentrations rangi
If it were possible to make realistic es- 363-73. _ from trace amounts to as high as 30
timates of past MX levels, then retro- (9) Andrews RC, Daignault SA, Laverdure C, \ye hayve investigated the hematologi
ti id ioloqi tudi ight Williams DT, Huck PM. Occurrence of the f to b N
spective epidemiologic studies mig mutagenic compound “MX' in drinking wa-| COnS€guences of exposure to benzen
rovide a shortcut. Alternatively, his: r and its removal iv rbon. En- unofficial vendors of gasoline and motor
ter and its removal by activated carbo
torical reconstruction of the net mutage-  viron Technol 1990;11:685-94. mechanics in the north of Nigeri@).
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Although Nigeria is one of the largest line; many of these vendors slept i

oil-producing countries, modern fillin

stations are few and are mostly locateédsold heavy oil for motorcycles; using
in the large cities. When gasoline is in rubber hose, they sucked about half
short supply, numerous roadside ven-liter of gasoline out of motorcycle tanks
dors mushroom along the city routes,mixed it with a similar volume of heavy

and such facilities are common in rur.
areas.

Our study subjects were male and i
cluded 118 roadside vendors of gas
line, 57 mechanics working in smal
workshops, 38 attendants serving
modern gasoline stations, and 129 co
trol subjects who were not occupatior
ally exposed to gasoline. The roadsic
vendors were highly important from th
study point of view and were divideg
into three groups. The first group (&
46) sold only gasoline. The secon
group (n= 52) sold both gasoline anc
heavy engine oil for addition to the fue
of motorcycles. Both of these group
lacked any pump. The vendors sucke
the gasoline by mouth through rubbe
hoses from barrels and then siphoned
into motor vehicles. They served be
tween five and 50 customers per da
Most of the vendors were adolescent
young men, but the youngest vend
was aged 8 years and the oldest w
aged 50 years. Their clothes were ge
erally unwashed and smelled of gas

Journal of the National Cancer Institute, Vol

these clothes. The third group é 20)

loil in a tin, and transferred the mixtur

n-dividuals have been doing this busine
ofor prolonged periods and were ex
| tremely poorly dressed and smelled
atoil and gasoline.
n- Significant degrees of anemia, ne
-tropenia, and thrombocytopenia we
leobserved in these roadside vendors co
e pared with adolescent (= 49) and
] adult (n = 80) control subjects. Motor
mechanics (n= 57) working at small
drepair shops were also at risk of anem
1 through exposure to gasoline produc
| which they used freely as solvents ar
sskin cleansers. The attendants at t
>dmodern filling stations showed no sig
2rnificant hematologic differences fron
ithe control group, confirming that thi
- occupation in Nigeria is probably as sa

or Our observations showed a hig
orprevalence of blood dyscrasias amo
ashe roadside vendors and motor mechg
nics. These dyscrasias were certainly p
o-malignant, so that some of the subjecd

. 89, No. 22, November 19, 1997

back to the motorcycle tank. These in-cally deprived. There is an urgent ne

y.as has been reported in other countries.

n will eventually develop aplastic anemi
acute myeloid leukemia, or non

a Hodgkin's lymphoma.

a Globally, the uncontrolled exposur

, to gasoline probably makes an importa
contribution to the incidence of hemat

e |logic malignancies among the econor

sdor legislation, public health contro

- measures, and the greater use of ga

ofline pumps meeting safety standards
protect these young males.
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